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DirecPC Gear-Shifting 



DirecPCGear-Shifting increases the usable Turbo-Internet capacity of DirecPC systems with multiple 
taosponders on the same satellite. DirecPC Gear-Shifting runs one transponder at the existing 1 1 79 
Mbit/sec rate and runs the other transponders at 23 .58 Mbits/sec rate. A typical user may run on either 
class of transponder. Users which are either experiencing a rain fade or which are located on the fringe of 
the satellite s coverage operate only on the 1 1.79 Mbit/sec rate. DirecPC Gear shifting dynamically 
moves users from one transponder to another as required to meet with accomodate changing wearther 
conditions and to balance the load across transponder. ' 

Hie DirecPC satellite channel link budget is designed to provide acceptable reception for the worst-case 
receiver operating m a rain fade in the worst place in the continental US with worst case adjacent satellite 
interference. As a result, a typical site is measured to have 4 or 5 dB of blue-sky margin enablinc 
operation at 23.58 Mbits/sec under blue-sky conditions. 

^etable below provides the relative number of online subscribers per transponder DirecPC Gear 
Shifting. The table below is based on the assumption than no more than one transponder is needed to run 
at the lower bit rate. 
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The DirecPC NOC periodically broadcasts on each of the transponders the frequency, bit rate and weighted ' 
loading of each transponder. Low-speed transponder loading is weighted to show the transponder somewhat 
more heavingly loaded than it really is. Broadcast services are located on a low-speed transponder and offline 
DirecPC receivers tune to this transponder when not "online". 

As part of going online (dialing in), me DirecPC receiver tunes to the transponder advertized by the NOC as 
least loaded and notifies the NOC which transponder it is on. The NOC routes return traffic via that 
transponder. As users go online and offline the traffic load is naturally balanced across Transponders Ieavine 
extra capacity on the low-speed transponders. 

Steps 4 and 5 below maintain load-balancing across transponders while dynamically shirW receiver Pes to the 
appropriate speed transponder. 

The DhecPC receiver monitors to receive status and switches to the least-loaded, low-speed transponder should 
u» receiver be operating at high speed and should the estimated Eb/No below the "shift-low" threshold. On 
shifting to another transponder, the DirecPC receiver notifies the NOC of this shift and the NOC routes traffic 
fcrough i the new transponder. By default this threshold is .5 dB above the modem operating point The shift-low 
threshold is periodically broadcast on all transponders. 

The DirecPC receiver monitors its receive status and switches to the least-loaded, high-speed transponder 
should the estimated Eb/No rise above a "shift-high- threshold and should the receiver be operating* low- 
speed and should the weighted load of the candidate transponder be lower than the weighted load of the low- 
speed hinder. By default the "shift-high" threshold is 4.5 dB above the modem operating point The "shift- 
high" threshold is periodically broadcast on all transponders. 

The NOC maintains statistics of the relative loading of the various transponders and can adjust the mix of low 
and high-speed transponders accordingly, for example on a monthly basis. 
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